Cerebellar deficits and hyperactivity in mice lacking Smad4.
Smad4 is a central mediator of TGF-beta signals, which are known to play essential roles in many biological processes. Using a Cre-loxP approach to overcome early embryonic lethality, we have studied functions of TGF-beta/Smad4 signals in the central nervous system (CNS). No obvious deficits were detected in mice carrying the targeted disruption of Smad4 in the CNS. The overall morphology of the hippocampus appeared normal. There was no change in the proliferation of neuronal precursor cells, nor in several forms of synaptic plasticity. In contrast, deletion of Smad4 resulted in a marked decrease in the number of cerebellar Purkinje cells and parvalbumin-positive interneurons. Accompanied by the abnormality in the cerebellum, mutant mice also exhibited significantly increased vertical activity. Thus, our study reveals an unexpected role for Smad4 in cerebellar development and in the control of motor function.